Abnormalities of heart sounds are almost invariable in Ebstein's anomaly but published reports are confusing with a wide variety of findings. We have long suspected that one of the most useful signs is a remarkable delay and increased intensity of the tricuspid component of the first heart sound ( Fig. i) 
Results
Auscultatory and phonocardiographic findings (Table) First heart sound The first heart sound was obviously split to auscultation in all IO patients and this was confirmed by phonocardiography in every case ( Fig. 2 and  3 ). The first component was attributed to mitral closure (M1) and occurred at the normal time (o0o5 to o-o8 sec after the onset of QRS) and tended to be soft. A later sound, o0o5 to O-I2 sec after M1, was heard and recorded in every one of the IO patients. This was attributed to tricuspid closure (T1), delayed by complete right bundle-branch block in 9 of the cases, and the width of splitting correlated approximately with the width of QRS (Table) : the patient with the most widely spht S1 (ouI2 sec) had the widest QRS (o-i8 sec): catheterization in 2 of them confirmed delay in onset of the right ventricular pressure pulse. In Case i with a normal QRS complex, the onset of the right ventricular pressure pulse was nevertheless delayed, shown by a prolonged Q-RV time at cardiac catheterization. The intensity of the sound thought to be due to tricuspid closure (T1) was increased in relation to M1 and was usually an obvious physical sign ( Fig. 2 and 3 ).
Second heart sound The second heart sound was single (A2 alone) in 3 patients (Fig. 2, 3 , and 4) and, as suggested by Genton and Blount (I967) sound o og to o-i6 sec after onset of P was recorded in 5 patients ( Fig. 3 and 4) .
Systolic murmur A soft or moderately loud systolic murmur maximal at the lower left sternal edge was heard and recorded in 7 patients and was usually pansystolic in relation to right ventricular systole (T1-P2- Fig. 3 ), but the duration ofthe softer murmurs was difficult to define and they sometimes appeared short (Fig. 2) .
Diastolic murmur Ventricular filling murmurs were recorded in 7 cases (Table) . In 6 cases the murmur started with the diastolic sound (Fig. 4) In 2 further patients there were echoes from the tricuspid valve on the oscilloscope, but it was not possible to transfer the signal to the multichannel recorder because of interference by echoes from the anterior heart muscle. While normal placement of mitral and tricuspid valves requires quite different angulation of the transducer for each valve, it was possible in one case of Ebstein's anomaly to obtain echoes from both mitral and tricuspid valves on the same recording, and it was shown that tricuspid closure was significantly later than mitral closure (Fig. 5) . In 3 cases, consecutive mitral and tricuspid ultrasonic echograms, each with simultaneous phonocardiogram and electrocardiogram, showed that closure of the mitral anterior leaflet corresponded with the first component of the split first heart sound (M1), and closure of the anterior leaflet of the tricuspid valve with the second component of S, (T1, Fig. 6 Abnormally wide splitting of the second sound would have been expected in the 9 cases with complete right bundle-branch block. Indeed, this was found whenever P2 could be recorded. The absence of P2 in 3 cases was attributed to the low pulmonary diastolic pressure as suggested by Genton and Blount (I967) ; in these cases the relatively loud high frequency sound attributed to opening of the tricuspid valve had sometimes been mistaken for P2 until it was appreciated that P2 was nearly always soft and difficult to hear.
Diastolic sounds are frequently obvious in Ebstein's anomaly. They have been described as tricuspid opening snaps (Genton and Blount, I967), rapid ventricular filling third sounds (Medd, Matthews, and Thursfield, I954) , and atrial sounds (Genton and Blount, 1967; Ongley, 1957 
